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Abstract A large spontaneous reciprocal transloca-
tion is present in a widely grown Spanish barley cv.
‘Albacete’. It has been hypothesized that high popular-
ity of ‘Albacete’ with farmers, particularly in semi-arid
areas where barley is grown under rainfed conditions,
may be due to the presence of this translocation.
Agronomic effects of this translocation were studied at
two locations and two growing seasons in a set of 245
doubled haploid lines derived from the F1s of four
crosses involving ‘Albacete’. The results have shown a
significant positive main effect of the translocation on
the thousand kernel weight and a significant environ-
ment by translocation interaction for the thousand kernel
weight, lodging and tiller number. However, the results
do not support the hypothesis that this chromosomal
structural change alone provides an increased adapta-
tion to low-yielding sites.
Keywords Reciprocal translocation  Barley 
Breeding  Adaptation
Introduction
Spontaneous reciprocal translocations seldomly occur
in cultivated barley; only a few cases have been
described (Konishi and Linde-Laursen 1988). Trans-
locations usually reduce the agronomic value;
‘Albacete’ is the only extensively cultivated barley
variety carrying a reciprocal translocation without
apparent loss of agronomic value. In Spain it has been
grown for decades on up to 1 million ha/year. The
reciprocal translocation was identified in a meiotic
analysis of semi-sterile F1 hybrids involving ‘Albac-
ete’ [Luis Cistue´, personal communication; see also
Farre´ et al. (2011)]. Farre´ et al. (2012) performed a
molecular and cytogenetic characterization of the
reciprocal translocation and determined the position of
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the translocation breakpoints. Drought is the main
factor limiting the yield of cereals in environments
with high temperatures and limited rain during the
grain-filling period (Lo´pez-Castan˜eda and Richards
1994). It is unknown whether the reciprocal translo-
cation has a positive effect on drought tolerance and
other traits that make it worth to be introduced in the
barley germplasm. In the present study, 248 doubled
haploid (DH) lines from four crosses involving
‘Albacete’ as one of the parents will be used to phe-
notypically characterize the effects of the presence of
the reciprocal translocation.
Materials and methods
Plant material
Different agronomic traits were evaluated in 245 DH
lines of barley derived from the F1s between ‘Albacete’
and ‘Barberousse’, ‘Plaisant’ and ‘Orria’ and a DH line
derived from ‘Plaisant’ 9 ‘Orria’. ‘Albacete’ is a
variety with a long cycle and an alternative growth
habit. It is drought tolerant with a stable grain yield
production. ‘Barberousse’ is known for its good produc
tivity and easy adaptation; it is sensitive to drought.
‘Plaisant’ shows good adaptation and high-yield under
Spanish conditions. ‘Orria’ is a Spanish variety of
CIMMYT origin, well adapted to fertile, rainfed
environments. The DH lines were scored for the
presence of the reciprocal translocation using molec-
ular data (Farre´ et al. 2011). The number of lines
carrying/not carrying the translocation were 41/54,
18/20, 40/27, 36/9 for A 9 B, A 9 O, A 9 P and
A 9 (P 9 O), respectively.
Phenotyping
Four field trials were carried out at two rainfed
locations in North-Eastern Spain in 2008/2009 and
2009/2010: Gimenells (41370N, 0220E, 248 m) and
Foradada (41510N, 100E, 407 m). Experiments con-
tained one or two replicates per DH line augmented by
four replicated checks in a rectangular set-up. The
traits measured were: days to heading, days to jointing,
days to maturity, number of spikes in 50 cm, yield,
thousand kernel weight (TKW), early vigour, till
number, total height and lodging.
Data analysis
For each population the average broad sense herita-
bility was estimated. For each trait, best linear
unbiased estimates (BLUEs) of DH individuals were
estimated by removing spatial effects. The BLUEs
were further analysed using the mixed model facilities
of Genstat version 13 (Payne et al. 2009), heteroge-
neous variances within population were corrected.
Results and discussion
Broad sense heritabilities (H2) ranged from 0.27 to
0.84 (Table 1). A highly significant main effect of
the reciprocal translocation was obtained for TKW;
DH lines carrying the reciprocal translocation had a
greater TKW than those with a standard chromo-
some arrangement (34.8 vs 32.9 gr, respectively).
No significant main effects were found for the other
traits. For TKW, lodging and till number a signif-
icant environment by translocation interaction was
found. More lodging was recorded at Gimenells and
for the RT genotypes. Differences in the response of
the RT to till number may be associated to specific
meteorological conditions. In conclusion, the results
do not support the hypothesis that the reciprocal
translocation alone provides an increased adaptation
to low-yielding sites; TKW is the only trait which is
clearly enhanced by the reciprocal translocation.
Future work combining the results from this study
with QTL analysis will be carried out to character-
ize the effects of the reciprocal translocation and
QTL simultaneously.
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